TGF-beta-induced nuclear localization of Smad2 and Smad3 in Smad4 null cancer cell lines.
Smad4 is a tumor suppressor gene that is commonly lost or mutated in colorectal and pancreatic cancers. The activated transforming growth factor-beta (TGF-beta) receptor phosphorylates Smad2 and Smad3, which then complex with Smad4 and translocate to the nucleus. Smad4 mutations when detected as present in some human cancers have been considered sufficient to inactivate TGF-beta signaling. In this work, we describe a colon cancer cell line, VACO-9M, that is Smad4 null when analysed by multiple assays. To study the role of Smad4 in TGF-beta-induced translocation of the receptor-activated Smads to the nucleus, we analysed by immunofluorescence the cellular localization of endogenous Smad2 and Smad3 after TGF-beta treatment of VACO-9M, plus four additional Smad4 null cell lines of breast (MDA-MB-468), or pancreatic (BxPC3, Hs766T, CFPAC-1) origin. In each cell line, TGF-beta treatment resulted in both Smad2 and Smad3 moving to the nucleus in a Smad4-independent fashion. Nuclear translocation of Smad2 and Smad3 was, however, not sufficient to activate reporters for TGF-beta-induced transcriptional responses, which were however restored by transient transfection of wild-type Smad4. We conclude that Smad4 is not required for nuclear translocation of Smad2 and Smad3, but is needed for activation of at least certain transcriptional responses.